Effects of telemetric epicardial leads and ventricular catheters on arrhythmia incidence in cynomolgus monkeys.
Utilization of implantable bio-telemetry devices represents a common approach to contemporary cardiovascular safety assessment. Depending on the specific needs of the study design, and corresponding surgical methodologies employed, application of telemetry devices may have more or less liability to interact with ongoing physiology. The potential for intrathoracic procedures (epicardial/intracardiac ECG lead arrangements, left ventricular catheterization) to influence baseline cardiovascular function, and particularly arrhythmia status is currently an important topic of consideration. Two experiments were performed to assess the post-surgical incidence of ventricular arrhythmias in cynomolgus monkeys instrumented with telemetry devices with 1) left ventricular pressure (LVP) transducers and epicardial lead array (N=67), and 2) epicardial lead array without LVP catheter placement (N=55). A third experiment (N=18) was performed to prospectively, and definitively, investigate the effect of chronic left ventricular catheterization on the observed incidences of arrhythmias by means of multiple (pre- and post-surgery) electrocardiographic evaluations conducted on ~24h of data per interval assessed up to ~12months post-implantation. The diversity and number of ventricular rhythm variants was considerably greater in animals instrumented with left ventricular catheters (62/67; 93%) compared to animals instrumented with epicardial leads only (21/55; 38.2%), and surgically naïve animals (9/18; 50%). Prior to surgery, the average frequency of all definitively characterized arrhythmias among experimentally naïve animals was 0.19/h; following surgical implantation of the telemetry device with epicardial leads and ventricular pressure catheter, the overall frequency of arrhythmia increased approximately 40-fold, to 7.19/h. Similar to prior investigations in canines, the present results confirm an increased incidence in the rate and variety of ventricular arrhythmias in cynomolgus monkeys when instrumented with telemetry devices equipped with LVP catheters. Instrumentation with epicardial leads was not associated with an increase in arrhythmias above that expected as a function of normal biological variation in experimentally naïve animals of this species.